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Claim 

A method of laser marking semiconductor devices characterized by the following facts: a 
laser beam generated by a laser generating device is adjusted appropriately so that it has 
approximately the same scale as a mask where characters or other marks are engraved and is 
passed through the aforementioned mask to have the same shape as the aforementioned mask; 
the aforementioned laser beam is then irradiated on the resin surface of the semiconductor device 
to engrave the marks; wherein, the energy density of the laser beam irradiated on the resin 
surface is in the range of 3-60 J/cm 2 , the pulse width is 0.1 ms or less, and the beam diameter is 
in the range of 0.5-5 mm. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a method of laser marking semiconductor devices. In 
particular, the present invention pertains to a method for marking the resin surface of a resin 
sealed semiconductor device by using a YAG laser, e.g. 

Prior art 

Figure 1 is a schematic diagram illustrating the configuration of a YAG laser marking 
device used in a conventional marking method using a YAG laser. As shown in the figure, a 
laser beam (2), such as a pulsed laser beam, is generated by laser generating device (1). The 
generated laser beam (2) is guided by mirror (3) to laser beam adjusting part (4), where the laser 
beam is adjusted to almost the same size as a mask (5) where characters or other marks are 
engraved. After the adjusted laser beam (2) is passed through mask (5) to have the shape of the 
characters, etc., it is irradiated via mirror (6) and focusing lens (7) on the surface a resin, such as 
epoxy resin, that seals semiconductor device (8). In this way, the characters or other marks can 
be engraved on the resin surface. 

The conventional laser marking method is carried out as described above. The pulse 
width of the laser beam (2) irradiated on the sealing resin of semiconductor device (8) is in the 
range of 0.2 to several ms (milliseconds), the energy density is in the range of 3-60 J/cm 2 , and 
the beam diameter is in the range of several mm to tens of mm. 

Problems to be solved by the invention 

In the aforementioned laser marking method, when the sealing resin of the semiconductor 
device is engraved with the laser beam, a large amount of "residue" is generated as a result of the 
resin burning. Since the characters cannot be viewed clearly because of the residue generated 
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when the laser beam strikes the resin, it is necessary to remove the residue from the resin by 
wiping it off with a piece of cloth impregnated with alcohol. 

The objective of the present invention is to solve the aforementioned problem by 
providing a laser marking method which can reduce the amount of residue of the burnt resin of a 
semiconductor device during laser marking so that the eliminating operation or wiping off the 
burnt residue from the resin after irradiation of the laser beam can be omitted. 

Means to solve the problems 

In the laser marking method of the present invention, the energy density of the laser beam 
irradiated on the resin surface of the semiconductor device is in the range of 3-60 J/cm , the 
pulse width is 0.1 ms or smaller, and the beam diameter is in the range of 0.5-5 mm. 

Operation 

In the present invention, by irradiating a high-energy laser beam on the resin surface of a 
semiconductor device for a short time, the resin bums instantaneously and vaporizes. Therefore, 
the residue of the burnt resin generated during laser marking can be reduced. 

Application example 

Figure 1 is a schematic diagram illustrating the configuration of a YAG laser marking 
device used in the laser marking method disclosed in an application example of the present 
invention. It is exactly the same as the device used in the aforementioned conventional method, 
and laser marking is carried out in the same way as in the aforementioned conventional method. 
That is, a laser beam (2), such as a pulsed laser beam, is generated by laser generating device (1). 
The generated laser beam (2) is guided by a mirror to laser beam adjusting part (4), where the 
laser beam is adjusted to almost the same size as a mask (5) where characters or other marks are 
engraved. After the adjusted laser beam (2) passes through mask (5) so that it has the shape of 
the characters, etc., it irradiates the surface a resin, such as epoxy resin, that seals semiconductor 
device (8) in order to engrave the characters or other marks on the resin surface. 

In the present invention, the energy density of the laser beam that irradiates the sealing 
resin surface of the semiconductor device is in the range of 3-60 J/cm 2 , the pulse width is 0.1 ms 
or less, and the beam diameter is in the range of 0.5-5 mm. Since the aforementioned laser beam 
can release high energy per unit time, the resin can reach a high temperature in a short time. 
Therefore, the resin burns instantaneously and vaporizes, and almost no burnt residue remains. 
Consequently, there is no need to perform the operation of eliminating the residue of burnt resin 
after the laser beam irradiates the resin. 



In the following, a test is carried out to evaluate the appearance of the marked characters 
after performing laser marking on a semiconductor sealing resin according to the present 
invention and the conventional method. In this appearance test, light is irradiated on both the part 
of the resin where a laser beam has been irradiated and the part of the resin where no laser beam 
was used. An automatic character recognition device is used to represent the difference in 
intensity of the reflected light in voltage difference (mV). Figure 2 shows the result of carrying 
out the appearance test before the resin residue is wiped off and immediately after a laser beam is 
irradiated on the sealing resin of the semiconductor device. In this figure, the abscissa represents 
the pulse width (ms) of the laser beam, while the ordinate represents the intensity (mV) of the 
reflected light as the appearance value obtained by the aforementioned automatic character 
recognition device. In this figure, A represents the pulse width in the laser marking method of the 
present invention, while B represents the pulse width in the conventional method. Ei and E2 
indicate the cases where the energy densities of the laser beam are 3 J/cm and 60 J/cm , 
respectively. Also, the diameter of the irradiated laser beam is about 1 mm. 

As can be seen from this figure, when the pulse width of the laser beam exceeds 0.2 ms in 
the conventional method, the appearance score (intensity of the reflected light) is very low, 
making it almost impossible to view the characters. On the other hand, at a pulse width of 0.1 ms 
or less, the appearance score is high, and the characters can be viewed clearly. When the pulse 
width is 0.2 ms or larger, the energy released by the laser beam per unit time is low. As a result, 
the burning temperature of the resin of the semiconductor device is also low. The residue of the 
burnt resin is sticky and covers the characters. Therefore, the marked characters can be barely 
seen. On the other hand, when the energy density and pulse width of the laser beam are set in the 
range of 3-60 J/cm 2 and at 0.1 ms, respectively, according to the laser beam irradiation 
conditions of the present invention, the energy released per unit time is high, and the resin can 
reach a high temperature in a short time. Therefore, the resins burns instantaneously and 
vaporizes, and almost no burnt residue remains. Consequently, with the present invention, there 
is no need to wipe the resin surface after the laser beam is irradiated as in the conventional 
method. The marked characters can be viewed very clearly. 

Effects of the invention 

As explained above, according to the present invention, when the energy density, pulse 
width, and beam diameter of the laser beam irradiated on the resin surface of a semiconductor 
device are set in the range of 3-60 J/cm 2 , at 0.1 ms or less, and in the range of 0.5-5 mm, 
respectively, there is almost no residue of burnt resin generated during irradiation of the laser 
beam. Consequently, there is no need to wipe off the residue of burnt resin after the laser 
marking operation. 
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Brief description of the figures 

Figure 1 is a schematic diagram illustrating the configuration of a laser marking device 
used in an application example of the present invention and in the conventional laser marking 
method for semiconductor device. Figure 2 is a diagram illustrating the results of the appearance 
test performed immediately after irradiating laser beam on the sealing resin of a semiconductor 
device according to the present invention and the conventional method. 

In the figures, (1) represents a laser generating device, (2) represents a laser beam, (5) 
represents a mask, and (8) represents a semiconductor device. 
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